This study examined the developmental trajectories associated with response inhibition and error processing as exemplar executive processes. We present fMRI data showing developmental changes to the functional networks underlying response inhibition and error-monitoring, comparing activation between adults and young adolescents performing the sustained attention to response task (SART). During successful inhibitions, we observed greater activation for the young adolescents than for the adults, in a widely distributed network including frontal, parietal and medial regions. When inhibition failed, however, adults showed increased activation compared to young adolescents in a number of regions, including bilateral parahippocampal gyrus, left and right lingual gyri, the right insula, and cerebellar regions. These differences largely remained even when the two groups were matched for performance, suggesting that performance differences are unlikely to be the driving factor behind these developmental differences. Instead, the neurodevelopmental trajectory of these important executive functions may reveal the basis for the immature executive functioning of the young adolescent.
Introduction
Response inhibition, or the ability to withhold a prepotent response, is a key aspect of executive functioning, allowing us to operate in complex situations with competing stimuli that demand our attention. The dynamic control of behaviour in these situations involves a number of distinct functions, including task-monitoring, error-detection and compensatory changes to behaviour after an error has been detected. Areas involved in these functions include a number of prefrontal regions such as the anterior cingulate cortex (ACC) and dorsolateral prefrontal cortex (DLPFC) (Dehaene, Posner, & Tucker, 1994; Garavan, Ross, Murphy, Roche, & Stein, 2002) . Response inhibition may be one of the first executive functions to develop, with early forms of error-monitoring, self-regulation of behaviour and response inhibition having been observed in children as young as 4 years old (Jones, Rothbart, & Posner, 2003) . Whereas some cognitive processes, such as attentional orienting, develop early and show little change between childhood and adulthood, the ongoing development of executive functions, such as response inhibition, differentiates childhood cognition from that of adulthood (Denckla, 1996) . This development may occur in parallel with sequential maturation of the frontal lobes (including myelinisation, synaptic pruning and reorganisation, dendritic and axonal arborisation), which is not completed until early adulthood (Anderson, Anderson, Northam, Jacobs, & Catroppa, 2001; Gogtay et al., 2004) .
Response inhibition is often measured using Go/No-Go paradigms where participants are asked to make a simple response (e.g., pressing a button) to the majority of stimuli, but to withhold this response to an infrequent (and usually unpredictable) target (No-Go) stimulus. In the current study we used the sustained attention to response test (SART), a Go/No-Go task which has previously been used to investigate 'attentional slips' in everyday life (Robertson, Manly, Andrade, Baddeley, & Yiend, 1997) , as well as to investigate response inhibition in a number of clinical conditions, such as traumatic brain injury (TBI) (McAvinue, O'Keeffe, McMackin, & Robertson, 2005 ; but also see Whyte, Grieb-Neff, Gantz, & Polansky, 2006) , attention deficit hyperactivity disorder (ADHD) (Johnson et al., 2007b) , high-functioning autism (Johnson et al., 2007b) , schizophrenia (Chan, Chen, Cheung, Chen, & Cheung, 2004) , and sleep disorders (Fronczek, Middelkoop, van Dijk, & Lammers, 2006) .
